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Claims 

of a prordn bavins a response-mod^ » vurdnrg «o a recep**, bgand or 

substrate. 

Z.TT.epm^varian.accordmgtoolaiml.wh^me^teinisao^kin^ 

3. Be pmrein variant acceding » data 2, wherein to *ott. is a 4-a*ba heUx brardle 
cytokine. 

4 ,». ^ varian, *eordurg <o data 3. wberdn to 4-a,pha hebx bnndle cyu*ne is 
se^eri fem to *oup censisnng of CHIP, EPO, CKSF, OM-CSF. GH, M KA OA 
XO ^ M IFF. UF. M-CSF, OSM, PU SCF, TPO, ffN-oOA, IFN-oSB, !FN-p, AN, 

IFN<o and IFN-x. 

5 Be pro* varian, aocording «o etata 4, wh*ein to (OT, EPO, MX, GCSF, GM- 

CSF , gh, ha da iia-ka a* ™ ur. uf. nksf. osm, pu scf -a tfo - 



^ by subsubrung vatae for phenyl «sidue of amino add residues be»ee. posttons ,10 



15 



and 180. 



6 ^^^«^*^<^*™*^* MB ' m * WlH 
W and ffN-r are aHered by subsubatag vaUne for pb^aiartae residue of amino aeid rescues 

bdween positions 1 and 50. 

2 O „ phenyManto residue a, a posiuon 3, 83, 98, 105, 1,9, .52 or ,78 of an amino add sequence 
tesignatedasSEQIDNO.:l. 
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8. The protein variant according to claim 4, wherein the EPO is altered by substituting valine 
for phenylalanine residue at a position 48, 138, 142 or 148 of an amino acid sequence designated as 
SEQ]DNO.:2. 

9. The protein variant according to claim 4, wherein the F113L is altered by substituting valine 
for phenylalanine residue at aposition 6, 15, 81, 87, 96 or 124 of an amino acid sequence designated as 
SEQIDNO.:3. 

10. The protein variant according to claim 4, wherein the G-CSF is altered by substituting 
valine for phenylalanine residue at a position 13, 83, 1 13, 140, 144 or 160 of an amino acid sequence 
designated as SEQ ID NO.: 4. 

11. The protein variant according to claim 4, wherein the GM-CSF is altered by substituting 
valine for phenylalanine residue at a position 47, 103, 106, 113 or 119 of an amino acid sequence 
designated as SEQ ID NO.: 5. 

12. The protein variant according to claim 4, wherein the GH is altered by substituting valine 
for phenylalanine residue at a position 1, 10, 25, 31, 44, 54, 92, 97, 139, 146, 166, 176 or 191 of an 
amino acid sequence designated as SEQ ID NO.: 6. 

13. The protein variant according to claim 4, wherein the IL-2 is altered by substituting valine 
for phenylalanine residue at a position 42, 44, 78, 103, 1 17 or 124 of an amino acid sequence designated 
as SEQ ID NO.: 13. 

14. The protein variant according to claim 4, wherein the 11^3 is altered by substituting valine 
for phenylalanine residue at a position 37, 61, 107, 1 13 or 133 of an amino acid sequence designated as 
SEQ ID NO.: 14. 
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forph eny i a lanineresidueataposition33,45,^, «, 



SEQ ID NO, 15. 



x. „*«»tt sis altered by substituting valine 

AO 69 96 or 103 of an amino acid sequence designated as SEQ 
5 for phenylalanine residue at a position 49, 69, 96 or 



ID NO.: 16. 



10 



17. Tbeprotein ^ rf ^ ^ ^ 

for phaiylalanine residue at a position 73, 77, 93, 104, 
designated as SEQ ID NO.: 17. 

sequence designated as SEQ ID NO: 18. 



for phenylalanine residue at aposition 
15 19 _ 



41 or 92 of an amino acid sequence designated as SEQ ID NO, 



20 

as SEQ ID NO, 20. 

21 ttc proKta vaian, acco*g » data 4, whe* to M-CSF is atoed by — 

•„ „« 37 54 67 91,106,121,135,143,229,255,311,439, 
20 vtofcrph e nyla!a n inere S id U eatapos.0on35,37,54,67,9l, 
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22. The protein variant according to claim 4, wherein the OSM is altered by substituting 
valine for phenylalanine residue at a position 56, 70, 160, 169, 176 or 184 of an amino acid sequence 
designated as SEQ ID NO.: 22. 

23. The protein variant according to claim 4, wherein the PL is altered by substituting valine 
for phenylalanine residue at a position 10, 31, 44, 52, 54, 92, 97, 146, 166, 176 or 191 of an amino acid 
sequence designated as SEQ ID NO.: 23. 

24. The protein variant according to claim 4, wherein the SCF is altered by substituting valine 
for phenylalanine residue at a position 63, 102, 110, 115, 116, 119, .126, 129, 158, 199, 205, 207 or 245 
of an amino acid sequence designated as SEQ ID NO.: 24. 

25. The protein variant according to claim 4, wherein the TPO is altered by substituting valine 
for phenylalanine residue at a position 46, 128, 131, 141, 186, 204, 240 or 286 of an amino acid 
sequence designated as SEQ ID NO.: 25. 

26. The protein variant according to claim 4, wherein the IFN-oc2A is altered by substituting 
valine for phenylalanine residue at aposition 27, 36, 38, 43, 47, 64, 67, 84, 123 or 151 of an amino acid 
sequence designated as SEQ ID NO.: 7. 

27. The protein variant according to claim 4, wherein the IFN-<x2B is altered by substituting 
valine for phenylalanine residue at a position 27, 36, 38, 43, 47, 64, 67, 84, 123 or 1 5 1 of an amino acid 
sequence designated as SEQ ID NO.: 8. 

28. The protein variant according to claim 4, wherein the IFN-P is altered by substituting 
valine for phenylalanine residue at a position 8, 38, 50, 67, 70, 1 1 1 or 154 of an amino acid sequence 
designated as SEQ ID NO.: 9. 
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29. The protein variant according to claim 4, wherein the IFN-y is altered by substituting 
valine for phenylalanine residue at a position 18, 32, 55, 57, 60, 63, 84, 85, 95 or 139 of an amino arid 
sequence designated as SEQ ID NO.: 10. 

30. The protein variant according to claim 4, wherein the IFN-co is altered by substituting 
5 valine for phenylalanine residue at a position 27, 36, 38, 65, 68, 124 or 153 of an amino acid sequence 

designated as SEQ ID NO.: 11. 

31. The protein variant according to claim 4, wherein the IFN-t is altered by substituting 
valine for phenylalanine residue at a position 8, 39, 68, 71, 88, 127, 156, 157, 159 or 183 of an amino 
acid sequence designated as SEQ ID NO.: 12. 

10 32. A DNA encoding the protein variant according to any one of claims 1 to31. 

33. A recombinant expression vector to which the DNA according to claim 32 is operably 

linked 

34. The recombinant expression vector according to claim 33, wherein the recombinant 
expression vector has an accession number KCCM-10500, KCCM-1 0501 or KCCM-10571 . 

15 35. A host cell transformed or transfected with the recombinant expression vector according 

to claim 33 o^34. 

36. A method of preparing a protein variant, comprising cultivating the host cell according to 
claim 35 and isolating the protein variant from a resulting culture. 



37. A pharmaceutical composition comprising the protein variant according to any one of 



20 



claims 1 




and a pharmaceutically acceptable carrier. 
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